There are estimated to be 74,000-134,000 patients living with chronic hepatitis C in Greece, but only 20-30% of them are aware of their disease status. In July 2017, the Hellenic National Plan for Hepatitis C was announced in alignment with the World Health Organization goals for the eradication of hepatitis C virus (HCV) by the year 2030. This article discusses the epidemiology and current treatment of chronic hepatitis C in Greece. Additionally the authors propose actions on how to bring back to care diagnosed patients lost to follow up, optimize access to care for HCVinfected people who inject drugs, and increase HCV screening in the general population. The medical community in Greece can play a pivotal role in the implementation of the HCV National Plan and in the efforts to reach the goal of HCV elimination.
Introduction
The prevalence of hepatitis C virus (HCV) infection in Greece is estimated to be between 0.83% and 1.79% in the general population and 1.03-1.87% when the estimations take the HCV elimination goals. It includes opinions expressed during a scientific meeting held in June 2017 in Athens regarding HCV elimination in Greece, updated to reflect the new situation after the introduction of the Hellenic HCV Action Plan and the unrestricted access to direct acting antivirals (DAAs).
Access to HCV treatment/DAAs
Universal access of Greek patients to DAA treatment was granted in September 2018. The decision followed a 6-year period of restrictions based on liver-disease severity ( Table 2) that excluded a very large proportion of patients (up to 40% of the general population [8] and 50% of PWID [12] ) with mild disease from access to DAAs.
Patients naïve to DAAs can be treated with any of the options included in Table 3 , as specified by the Hellenic Association for the Study of the Liver (HASL) and according to product labeling. DAA-experienced patients have access to the triple combination of sofosbuvir/velpatasvir/voxilaprevir, the only treatment option approved in Europe for patients experienced with nonstructural protein 5A inhibitors.
Real-life data from DAAs in Greek HCV patients are restricted mainly to patients with advanced disease. These data are extracted from the HERACLIS cohort, the largest national HCV cohort of patients treated with DAAs. Sustained virological response (SVR) and treatment completion rates are high (>90%) and confirm the results of the large phase 3 clinical trials. The safety profile was excellent, as indicated by the very low discontinuation rates [13, 14] .
There are real-life data available for patient populations of special interest. The most important data come from beta-thalassemia major patients with advanced liver disease. Sinakos et al reported a study of 61 thalassemic patients with advanced HCV (80% cirrhotics) treated with DAAs [15] . Overall SVR rates were 90%. All regimens were well tolerated and no major adverse events or drug interactions were observed. Approximately half of the patients who received ribavirin had increased needs for blood transfusion. Similar results have recently been reported by Zachou et al [16] in 11 patients (10 treatment-experienced) with betathalassemia major and advanced liver disease due to chronic HCV infection (SVR 100%). The abovementioned data support the Guidelines of the European Association for the Study of the Liver (EASL) and the HASL that patients with hemoglobinopathies can be treated with the same interferon (IFN)a-free regimens, optimally without ribavirin, as the general HCV population.
What is required from Greece to reach WHO goals for HCV elimination?
To achieve the elimination of viral hepatitis as a public health threat, the WHO has set two specific impact targets for countries: a 65% reduction in the number of viral hepatitis deaths and a 90% reduction in the number of new chronic viral infections by 2030 [11] . The first target which concerns mortality, can be achieved though treatment; the second which concerns incidence, is attainable by targeting the population transmitting HCV through prevention measures and adequate treatment. Currently, the transmission of HCV in Greece occurs mainly among PWID. Thus, prevention can be achieved by increasing the provision of harm-reduction services in this population (needle and syringe programs, opioidsubstitution treatment programs). The concept of treatment as prevention also applies: if active PWID receive treatment and are cured, they no longer transmit.
Mathematical models can be employed to assess if HCV elimination is possible in Greece. These models use country-specific data as input and simulate the progression of HCV-infected people through disease stages, using appropriate transition probabilities. In this way, we are able to estimate HCV incidence and disease burden in the future under various possible strategies of prevention and treatment [17, 18] .
The goal of reducing HCV mortality in Greece depends on two key parameters: the efficacy of treatment and treatment coverage. Based on the data from the Greek HCV treatment registry, approx. 2000 patients received treatment in 2017 [19] . In order to reach the mortality goal, a possible realization of the treatment strategy would be to increase the annual number of treated patients to 4700 for the years 2017-2019, 6800 for 2020-2023, and 7000 for 2024-2030 [4, 18] . The increase in treatment coverage presupposes a corresponding increase in the number of patients diagnosed per year.
To achieve the goal of 90% reduction in HCV incidence, a model has been applied to the population of PWID, as this is the only known group with continuing transmission [17] . Based on this model, annual HCV incidence among drug users in Athens would be reduced by 88% in 2030 if more than 664 PWID received treatment per year, assuming a 2% annual increase in the coverage of harm reduction programs.
Hellenic HCV National Plan
As a result of the progress in the treatment of HCV infection and of the Global Health Sector Strategy on viral hepatitis, an updated national plan for hepatitis C was necessary. The Hellenic National Plan for Hepatitis C was officially released and presented by the Minister of Health and the General Secretary for Public Health on July 28, 2017 [4] . It is a detailed manuscript that includes an analysis of the current HCV landscape, the strategic design, the goals and actions, and eventually the implementation process for HCV elimination.
The strategic design of the plan describes the aim, the values, the priorities, the administration process, the key goals and the anticipated outcomes. The main aim of the plan is to highlight the importance of HCV as a national public health problem and discuss the significance of prompt diagnosis and surveillance by the appropriate services/ groups for optimal disease management. The long-term aim is to achieve gradual management and control of the HCV infection and eventually its elimination, by 2030, according to the WHO strategic plan [11] . The goals refer Green color indicates access to DAAs to the development of the appropriate social environment, the organization of holistic and integrated healthcare services, the organization of international cooperation, and the development of mechanisms for data collection and registries as a basis for evidence-based health policy interventions. The anticipated outcomes include a gradual decline in the existing cases and the burden of disease in morbidity and mortality through giving patients equal access to appropriate treatment. Additional outcomes focus on the decline of viral transmission through healthy behaviors and public awareness, and programs of prevention and treatment, particularly in high-risk groups. The elimination of HCV as a major threat to public health by the year 2030, in agreement with the WHO strategic plan, can be gradually accomplished by achieving these outcomes. The need for reorganization of structures and health care services is documented, while there are 4 policy areas and related actions for the implementation and development of the plan. The first area focuses on prevention and public awareness, and includes specific actions for awareness and prevention in high-risk groups and in the general population, with emphasis on young people and on the continuing education of medical and paramedical personnel. The second arm is related to asymptomatic screening and includes 2 main programs: one for the general population and one for high-risk groups (Table 4 ). The target of screening programs is to increase the proportion of diagnosed patients from 19% in 2012 to 40% in 2020 and 90% in 2030. The main activity for general population screening is 2 Not in GT1a and HCV RNA ≥800,000 ΙU/mL; 3 8 w for F0-F2 and 12 w for F3; 4 Not in TE-GT4 (with or without cirrhosis) and HCV RNA ≥800,000 ΙU/mL RBV free options are preferred. Patients with renal insufficiency, estimated glomerular filtration rate (eGFR) <30 mL/min, should be treated with PrOD, GZR/EBR or GLE/PIB. Patients with decompensated disease should be treated with SOF/LDV+RBV or SOF/VEL+RBV for 12 w.
DAA, direct-acting antiviral agents; GT, genotype; GLE/PIB, glecaprevir/pibrentasvir; GZR/EBR, grazoprevir/elbasvir; HCV, hepatitis C virus; PrO(±D), paritaprevir/ritonavir/ombitasvir(±dasabuvir); RBV, ribavirin; SOF, sofosbuvir; SOF/LDV, sofosbuvir/ledipasvir; SOF/VEL, sofosbuvir/velpatasvir; TN, treatmentnaïve; TE, treatment-experienced
the introduction of a birth-cohort screening recommendation for individuals born in Greece between 1945 and 1980, as more than 3 of 4 patients living with HCV in Greece were born during this period [4, 20] . The third arm is related to diagnosis and treatment and includes two main actions: one to establish diagnostic protocols for asymptomatic screening at primary care health services, and one to ensure that HCV patients have access to appropriate treatment. Finally, the fourth arm refers to the patients' follow up and chronic care.
The implementation of the HCV National Plan has started and a Committee following its implementation has been in place since January 2018. Prompt implementation of most of the actions of the Hellenic National Plan to improve diagnosis and optimize patient access to care is required in order to achieve the targets required for HCV elimination [4] . Thus, the Hellenic National Action Plan is a key tool for effective health policy and optimized use of resources in the effort for national HCV elimination.
What is the role of primary health care in HCV elimination?
There is a growing international interest in the involvement of general practitioners (GPs) and primary care practitioners (PCPs) in the early diagnosis and management of HCV infection.
One pioneer study published in the Australian Family Physician (1999), reported on Greek GPs management of HCV-infected patients in a period when the IFNa-2b injectionbased therapy was used [21] . General practice in Greece has also contributed to the identification of hidden transmission routes [22] and the assessment of the high burden of HCV infection in rural Greece [23, 24] . However, there are many questions regarding the role of GPs and other PCPs in HCV management, especially in a period when effective treatment is available. The question seems to be especially relevant in countries like Greece, where primary care needs to address quality improvement and an integrated primary care system is still lacking [25] . There are also certain unanswered questions which primary care may play an important part in answering.
These are summarized as follows: To what extent are PCPs trained to take on the above responsibilities? There are empirical data showing that intensive training may increase the proportion of PCPs who successfully manage these responsibilities [26] . To that end, a training module that will be provided to PCPs in a pilot setting that includes communication and motivational skills, as well as clinical skills related to the effective management of HCV infection, seems to be essential. Trained PCPs can significantly support HCV elimination by screening of asymptomatic individuals, by being the first contact high-risk patients have with integrated and coordinated services, by educating patients to ensure their engagement in HCV treatment, and by effectively collaborating with the other healthcare stakeholders, including community nurses and pharmacists, for optimal patient management.
Diagnosed HCV patients lost to follow up: What can we do to bring diagnosed HCV patients back to care?
Patients diagnosed with HCV infection often do not receive antiviral treatment [27] . There are several reasons that keep HCV patients away from medical care [27, 28] . These include the asymptomatic nature of HCV infection, a lack of awareness regarding the long-term complications of HCV, and the high frequency of psychiatric comorbidities combined with social stigma and discrimination. In addition, a previous negative experience due to IFN-related side effects in association with a poor knowledge of the favorable therapeutic profile of the new DAAs, financial difficulties, and poor trust in the healthcare system are often cited by PWID as important reasons why they do not take HCV medication [29] .
There is evidence from tertiary liver centers in Greece suggesting that almost half of the HCV patients who visit an outpatient liver clinic are lost to follow up or remain untreated [30, 31] . Data from tertiary hepatology centers from the IFNa era have shown that a large number of patients (>40%) were either lost to follow up during the initial evaluation process, before treatment initiation with IFN-based regimens, or refused antiviral therapy. The other category of patients lost to follow up was those who had not achieved SVR [30] . 
HBV, hepatitis B virus; HCV, hepatitis C virus
Local studies have revealed some common characteristics among patients lost to follow up. These include the absence of diagnostic tests, such as liver biopsy or transient elastography and normal transaminase levels (lack of urgency) [30] . Patients are typically young, treatment-naïve, without cirrhosis, and either have a history of IV drug use or are currently using (Elefsiniotis et al, unpublished observations) . For PWID in particular, distinct epidemiological and liver disease features may play a role, as they tend to be younger, with less severe liver disease compared to non-PWID [32] .
In the era of unrestricted access to DAAs, actions that link HCV-infected patients back to medical care are urgently required. Information, awareness and motivation for the "new age" of HCV therapy (high cure rates and favorable safety profile) provided by media, social networking and other social sources are of great importance. Close collaboration between addiction and hepatology centers is necessary to bring infected PWID back to care. Medical units should be supported by health-record administrative staff, to monitor the epidemiological characteristics and outcomes of therapy, and organize the communication and linkage of "lost" HCV patients with liver units. Educational interventions targeting medical and non-medical hospital staff could help healthcare providers to improve patients' understanding of their disease and their acceptance of treatment. Last but not least, the benefits of HCV eradication should be spread within the PWID community, especially by those patients who successfully commenced treatment (i.e., a "bring a friend" campaign).
HCV in PWID
In Greece, as in many Western countries, drug users, especially those with injecting or/and sharing history, represent the main risk group for HCV infection acquisition [6, 7, 33] . The actual HCV incidence among PWID is unknown in Greece because of the lack of systematic testing and surveillance [34] .
According to a recent report from the Greek Monitoring Centre for Drugs (EKTEPN), anti-HCV seroprevalence among PWIDs is almost 62.0% nationally [35] . A duration of injecting history longer than 2 years and a history of previous therapeutic attempts are associated with a higher HCV prevalence. The highest prevalence (69.6%) is observed in heroin users under opioid substitution treatment (OST), with residents of Athens presenting a much higher prevalence compared to the rest of Greece (85.6% vs. 64.6%, respectively). Despite small longitudinal changes, the national prevalence of anti-HCV seropositivity has remained stable during the last 6 years, after the significant increase observed in 2010 that coincided with the HIV epidemic onset among drug users in the Athens Metropolitan Area. Fibrosis staging by the determination of liver stiffness measurement using the transient elastography method in 827 anti-HCV-PWIDs under OST revealed that 16.0% of patients had cirrhosis (>12kPa), while 10%, 18% and 56% were classified in stages F3, F2 and F0-1, respectively [36] .
The number of high-risk heroin users (age 15-64 years) is estimated by EKTEPN to be as high as 16,701 persons (95% confidence interval [CI] 14,346-19,677) using the capture-recapture method. The number represents a rate of 2.38‰ (95%CI 2.05-2.81) of the general population [35] . In 2015 approximately 10,000 PWID received methadone or buprenorphine at OKANA treatment centers (OKANA: Organization against Drugs, is a public sector organization; the only one in Greece authorized to provide OST). During the same period, an additional number of approximately 2300 persons were treated at therapeutic communities.
Poor acceptance of IFN-a by drug users and considerations regarding reinfection along with poor adherence were the main treatment barriers during the IFN era. Several efforts are required to overcome these barriers. In our personal experience, the initiative that remains most effective and stable over time is the combined multidisciplinary efforts of medical doctors working in the addiction field and hepatologists, with the support of addiction treatment staff (social workers, psychologists and nurses). SVR and adherence rates are comparable with those of non-PWID HCV patients at the same hepatology centers [37] [38] [39] .
As expected, DAAs offer improvements over IFN-a in terms of treatment convenience and effectiveness, as is well accepted by both doctors and patients organizations; however, it is not yet clear if these advantages reach the majority of drug addicts in Greece. Even if we overlook the drug users' information gap, previous bad experiences continue to erode the confidence of PWID in health personnel and the health system. Pretreatment diagnostics procedures (GT and transient elastography), often provided in different but equally inhospitable environments, are still not covered by social insurance and represent significant barriers that impede access to care. Nevertheless, PWID under OST have shown very good real-life results with DAA treatment under the above mentioned multidisciplinary team approach [35] , although numbers are far below those required for HCV elimination according to the Hellenic HCV National Plan [4, 17] .
Proposed actions to optimize care of PWID infected with HCV
To serve both patients' rights to get treatment and WHO targets for HCV elimination, a new individualized service model needs to be applied to PWID: a model that takes into account the special characteristics of the population (social marginalization, lack of trust in health services, chaotic lifestyle features, lack of information, and low HCV awareness) and the unquestionable advantages of the new therapies (high efficacy, short duration, lack of toxicities).
Almost half of PWID with HCV are not aware of their infection. The awareness activities that can improve services for PWID are those that educate them explicitly and repeatedly about safer injection practices and about the availability of the current HCV treatment options. Education and counseling in non-infected individuals may modify high-risk behaviors and lead to the adoption of risk reduction measures [40] . PWID who are aware of their infection are more prone to request counseling about risk factors for infection, reinfection, and transmission to others, which may potentially limit the HCV spread among IV drug users.
Active search for new HCV cases should be implemented intensively in order to serve the HCV elimination target. Despite the fact that HCV testing uptake is high, at least among PWID entering OST in Greece, there is still a need for scaling up screening, especially for those younger than 25 years who are at the beginning of their hazardous use [34] . Regular retesting opportunities for seronegative PWID and treatment responders should be included in a plan that aims to address the issue holistically. The implementation of the abovementioned measures can significantly improve HCV diagnosis and treatment coverage among PWID.
Optimal interventions should integrate HCV testing and treatment within community addiction centers [41] . It seems reasonable that, by offering all the pretreatment procedures under the same "roof ", we can increase the treatment opportunities for drug addicts. One-stop clinics, offering integrated care in a patient-friendly environment (i.e., within the framework of an addiction treatment center), are essential to complete all the pretreatment diagnostic procedures without additional needs for travelling and/or appointments. These units should include a multidisciplinary team of addiction specialists, hepatologists, nurses, and administrative staff, and should be equipped with all the necessities (at least transient elastography, HCV viral load/genotyping). In addition, these units could organize rotations in rural areas for PWID living away from cities.
Active drug users, a subgroup with restricted access to treatment, can be reached by adding a mobile unit within the framework of the one-stop clinic. By "mobilizing" our one-stop facilities we can reach these patients at their gathering places (hot-spots), instead of asking them to visit healthcare facilities with rigid rules and fixed schedules.
Concluding remarks
Greece has made significant positive steps towards HCV elimination over the recent years. The HCV Hellenic National Plan seems to be a valuable tool to serve as a roadmap for disease elimination by 2030, according to the WHO strategy. The major challenge is the implementation of the Hellenic National Plan regarding the diagnosis, linkage-to-care and treatment of HCV patients.
The hepatological community can lead the HCV elimination cause and support actions to efficiently increase the number of HCV patients diagnosed and treated in Greece. A proactive approach to reach out to patients, physicians from other specialties and other stakeholders is required in an attempt to achieve the goals of the HCV Hellenic National Plan. Some examples of activities that hepatologists can undertake in their local practice to support HCV elimination are summarized in Table 5 .
Partnerships of hepatologists with GPs and PCPs seem to be of the utmost importance for the promotion of asymptomatic screening in the general population among individuals born between 1945 and 1980, thus enabling obscure HCV patients to be diagnosed. Experience with these programs can serve as a pilot to identify issues regarding HCV treatment in other settings and will produce positive messages to support the ultimate cause, HCV elimination. Collaborate with other stakeholders to identify, screen and treat groups of special interest with a disproportionally high incidence of chronic hepatitis C, e.g., PWID, incarcerated, beta-thalassemia patients, hemodialysis patients, immigrants and refugees, etc.
Visit addiction facilities in collaboration with addiction specialists (e.g., substitution programs) outside the non-friendly hospital environment. Test and treat active drug users, where feasible
Explore and take advantage of HCV networks. "Bring a friend", peer-to-peer approach.
Generate "micro-elimination" examples.
Advocate for awareness and screening campaigns
HCV, hepatitis C virus
An important action that can be undertaken by hepatologists to show that HCV elimination is feasible is the generation of "micro-elimination" examples [42] . The term refers to proofof-concept interventions showcasing disease elimination in specific geographic or special group settings [42] . Hepatologists can partner with physicians who treat special groups to systematically screen, treat and eliminate HCV in these settings. Examples may include HCV elimination in addiction centers, prisons, thalassemia/bleeding disorder units, renal units, and special HIV infectious disease clinics.
In conclusion, the presence of a thorough HCV National Plan and unrestricted access to DAAs are necessary but not sufficient tools for HCV elimination. A significant increase in HCV screening in the general population, and the adoption of best practices for screening and linkage to care in groups of special interest (e.g., PWID, incarcerated patients, immigrants) are important steps towards achieving the ambitious objectives of the National Plan. In this context, the active participation of the hepatological community, along with practitioners in primary and secondary care, as well as those involved in integrated care units, is critical for the successful implementation of the Hellenic National Plan and the elimination of HCV in Greece.
